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ABSTRACT 

The Mission Cont ro l  Center  (MCC) 
a t  Johnson Space Center  (JSC) i n  
Houston, Texas i s  being upgraded wi th  
new technology e n g i n e e r i n g l s c i e n t i f i c  
works t a t ions .  These works t a t ions  
w i l l  r e p l a c e  the e x i s t i n g  consoles  
and w i l l  emulate  the p resen t  hardware 
inpu t  and d i s p l a y  media. The works- 
t a t i o n s  w i l l  be us ing  new and d i f -  
f e r e n t  i n p u t  dev ices  f o r  the f l i g h t  
c o n t r o l l e r  t o  i n t e r a c t  wi th  the 
works t a t ion  and mainframes. T h i s  pa- 
pe r  p r e s e n t s  the r e s u l t s  of the USER 
INTERFACE survey  conducted by t h e  
Workstat ion Pro to type  L a b  (WPL). The 
WPL o f f e r e d  the oppor tun i ty  f o r  u s e r s  
t o  do "hands-on" e v a l u a t i o n  of a 
number of u s e r  i n t e r f a c e  o p t i o n s  t ha t  
Lab  personnel  had pro to typed .  

INTRODUCTION 

The System Development 
D i v i s i o n ' s  Workstat ion Pro to type  Lab 
(WPL) demonstrated s e v e r a l  i n t e r a c -  
t i v e  computer i n p u t  dev ices  t o  space  
s h u t t l e  f l i g h t  c o n t r o l l e r s .  The i n -  
pu t  d e v i c e s  t h a t  were presented  as 
p o s s i b l e  cand ida te s  f o r  the f u t u r e  
Mission Cont ro l  Center  (MCC) i nc luded  
the fo l lowing:  

a) Touch Screen - Comprised of 
two sheets of p l a s t i c  f i l m  
p laced  over  the t e rmina l  d i s p l a y  
whose i n n e r  sides are coa ted  
wi th  a r e s i s t i v e  subs tance .  

When the sc reen  i s  touched,  an 
analog s i g n a l  corresponding t o  
t ha t  po in t  i s  genera ted  and s e n t  
t o  the a s s o c i a t e d  c o n t r o l l e r  
box. T h e  c o n t r o l  box then  con- 
v e r t s  the analog s i g n a l  t o  a d i -  
g i t a l  va lue  which i s  used by t h e  
hos t  works ta t ion  t o  determine 
which po in t  on t h e  s c r e e n  was 
touched . 

b) Mouse - Used t o  c o n t r o l  the  
t e rmina l  s c r e e n ' s  c u r s o r  

The o p t i c a l  mouse i s  moved over  
a s p e c i a l  tablet  t o  i n i t i a t e  
movement. The mechanical mouse 
i s  similar t o  an "upide-down" 
track b a l l  and i s  moved on a 
smooth s u r f a c e  t o  i n i t i a t e  cur -  
sor movement. Once t h e  c u r s o r  
has been moved t o  the desired 
sc reen  p o s i t i o n ,  a bu t ton  o r  a 
series of bu t ton  would be 
pressed  t o  i n i t i a t e  a p a r t i c u l a r  
func t ion .  

c)  J o y s t i c k  - Used t o  c o n t r o l  
the  t e r m i n a l  s c r e e n ' s  c u r s o r .  

The cu r so r  i s  moved i n  t he  same 
d i r e c t i o n  as the j o y s t i c k  l e v e r .  
Once the cu r so r  i s  p laced  on t h e  
desired sc reen  p o s i t i o n ,  a but -  
t o n  o r  a series of b u t t o n s  would 
be pressed  t o  i n i t i a t e  a p a r t i c -  
u l a r  func t ion .  

d )  KeyboardlKey P a d  - U s e s  the  
s t anda rd  keyboard and s p e c i a l  

.keypads t o  manipulate  a c u r s o r  
p o s i t i o n  on a s c r e e n  o r  t o  i n -  
voke a u s e r  s e l e c t i o n .  

T h i s  i n p u t  dev ice  a l s o  i n c l u d e s  
a l l  func t ion  keys ,  d i r e c t i o n a l  
arrows,  numeric keypads, e t c .  

e )  Continuous Voice Recogni t ion 
System - Accepts a speech i n p u t  
t h a t  i s  t r a n s m i t t e d  e l e c t r o n i -  
c a l l y  t o  the vo ice  r e c o g n i t i o n  
system v i a  microphone. 
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The system takes the analog 
voice  s i g n a l ,  d i g i t i z e s  the pa t -  
t e r n ,  and s t o r e s  t h i s  p a t t e r n  i n  
i t s  memory. These sets of pa t -  
t e r n s  can be s t o r e d  on small 
f loppy disks or on a h o s t  works- 
t a t i o n .  Then, each time a 
waveform i s  rece ived  be t h e  sys-  
tem, i t  performs a p a t t e r n  match 
t o  the d i g i t i z e d  “vocabulary”  
p rev ious ly  s t o r e d  i n  memory. If  
a good match i s  found the  work 
i s  said t o  be “recognized”  and 
i t s  predef ined  f u n c t i o n  i s  send 
t o  the works ta t ion  t o  execute  a 
command. The vo ice  system a l s o  
has the c a p a b i l i t y  t o  playback 
recorded messages and response 
messages from t h e  h o s t  computer. 

USER INTERFACE SURVEY 

To provide  the b e n e f i t  of 
hands-on exper ience ,  a program was 
created which guided the  u s e r s  
through a series of demonst ra t ions  
des igned  t o  show how these d e v i c e s  
could  be app l i ed  t o  p r a c t i c a l  prob- 
lems fac ing  f u t u r e  u s e r s  of the next  
gene ra t ion  MCC so f tware .  T h i s  pro- 
gram provided the u s e r  w i t h  a means 
of c a l l i n g  up v a r i o u s  d i s p l a y s  and 
s imula t ing  the i n i t i a t i o n  of Orbiter 
commands. 

Over 150 people  p a r t i c i p a t e d  i n  
the o r i g i n a l  demonst ra t ions  and each 
was asked t o  make i n p u t s  t o  a rela- 
t i o n a l  database w i t h  their  r a t i n g  on 
each dev ice  as app l i ed  t o  a s p e c i f i c  
a p p l i c a t i o n .  S ince  the  o r i g i n a l  
demo, another  400 people  have seen  
the works ta t ion  i n p u t  d e v i c e s .  In 
the  table below, r e s u l t s  from the 
o r i g i n a l  e v a l u a t i o n  i s  shown (see 
Table I ) .  Note t h a t  9 . 0  i s  the  
h ighes t  p o s s i b l e  r a t i n g  and 1 .0  is 
the lowest  p o s s i b l e  r a t i n g .  

CONCLUSIONS 

The r e s u l t s  from these 
demonstrat ions shows tha t  the  
Mouse and Keypad were the pre-  
ferred inpu t  dev ices  f o r  the 
f l i g h t  c o n t r o l l e r s .  Add i t iona l ly ,  
there was a l imited number of 
v o t e s  f o r  t h e  touch sc reen .  It 
was determined the.mouse was ve ry  
good f o r  grabbing and dragging  a n  
ob jec t  on the sc reen .  The  mouse 
w i l l  be used f o r  moving and r e s i z -  
i n g  windows and f o r  b u i l d i n g  
d i s p l a y s  wi th  a g raph ics  e d i t o r .  
The keypad sof tware  i s  a p p l i c a t i o n  
s p e c i f i c ,  bu t  wi th  compiler  li- 
braries provided by the worksta- 
t i o n  vendors ,  sof tware  w i t h  keypad 
i n p u t  can e a s i l y  be w r i t t e n .  The 
touch sc reen  inpu t  w i l l  be o f f e r e d  
only  as an  op t ion  t o  the MCC up- 
grade program. 

Command Demo Device Type Disp lay  Demo ___________-----________________________----------------- 

7.7 Touch Screen 
5.4 Mouse 

4 .7  Keypad 
Voice 

3.0 J o y s t i c k  
* 

7 . 9  
5.7 
3.3 
7 . 0  
5.5 

* Voice Input  was not  a p p l i c a b l e  f o r  the Command Demo 
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